An analysis of the interpopulational differences observed between four European and four Chilean stocks of Drosophila subobscura, with regard to wing size, egg-to-adult development time and preadult viability, shows highly significant differences between the eight stocks irrespective of the continent from which the flies are derived. The divergence of the local populations with regard to the quantitative traits described here, supplements other evidence of interpopulational differences in mating activity, chromosomal and enzyme polymorphisms. These together indicate that the evolutionary process that promotes race formation is relatively rapid, bearing in mind that D. subobscura was detected for the first time in South America in 1978.
Introduction
The process of colonization of Chile in South America and of other regions of the New World by the palearctic species Drosophila suboscura, has disclosed many surprising facts.
1 On the one hand, the rapid expansion of the species after its first detection in Puerto Montt in 1978: only 2 years later, the species had already extended its distributional area as far as La Serena in the north (Lat. 29° 5 5'S) to Punta Arenas in the Strait of Magellan in the south (Lat. 35° 10'S) (Brncic & Budnik, 1980 ; Budnik & Brncic, 1982) .
2 The ecological versatility exhibited by the species. Regions of contrasting climatic conditions have been invaded, ranging from the dry and semi-desert zones in the north, to the wet and cold forests in the south.
3 The apparently rapid genetic differentiation of the Chilean populations of D. subobscura as compared to the ancestral European populations, evinced by analysis of chromosomal and enzymatic polymorphisms (Prevosti et al., 1985 (Prevosti et al., , 1987 and quantitative characters relevant to the microdifferentiation process, such as sexual isolation (Brncic & Budnik, 1984) . 4 The rapid genetic microdifferentiation of D. subobscura in Chile in well-defined local populations as revealed by the study of sexual isolation (Brncic & Budnik, 1984) and genetic polymorphisms (Prevosti er a!., 1985 (Prevosti er a!., , 1987 (Prevosti er a!., , 1990 Brncic&Budnik, 1987 ).
If we consider the above mentioned evidence, the aim of the present study was a further comparison of the process of microdifferentiation between Chilean and European populations of D. subobscura. Observation on the patterns of variation of wing size and of some components of fitness, such as egg-to-adult developmental time and pre-adult viability in European and Chilean stocks, are discussed.
Materials and methods
In order to investigate the differences in pre-adult viability, the egg-to-adult development time and the wing size in European and Chilean stocks of D. subobscura, the following stocks were employed. All the stocks were maintained in mass cultures for several months in our laboratory before being employed in the experiments.
The flies measured were obtained by placing 500 eggs of the same age from each stock in 10 vials, 50 eggs per vial, each vial containing 10 ml of basic cornmeal yeast medium for Drosophila. The eggs in the vials represented a random sample of those laid by -150 inseminated females from each stock. The vials were kept at a constant temperature of 10° 1°C. The emerging adults were counted and recorded every day in order to estimate the preadult viability and the eggto-adult development time. We followed the method used by Pfriem (1983) for wing analysis. The left wings of 100 males and 100 females of each population were dissected and mounted on slides in Canada balsam and then observed under the microscope with an ocular micrometer of 100 divisions of 0.03 mm each. Two different measurements were taken: (i) wing length, from the outer margin of the anterior crossvein to the tip of the wing, and (ii) wing width, running vertical to the second logitudinal vein across the anterior end of the posterior crossvein ( Fig. 1 ). Table 1 shows the differences observed in wing length and wing width of the four European and four Chilean populations of D. subobscura. Table 2 shows the analysis of variance used to estimate the influence of continent (Europe vs. South America) and locality of origin of each stock on wing measures. Results indicated highly significant differences between the locality origin of variable, irrespective of the continent. The Ftest applied to the Mahalonobis distance between localities (Table 3) shows that each locality is significantly different in respect of wing measurements, except the Almeria stock derived from the southwestern Mediterranean regions of Spain and the Chilean populations of Puerto Montt, which are not
Results
Wing size is a quantitative index with adaptive significance in Drosophila which responds to selection under laboratory conditions (Cavicchi et al., 1985; Cowley et a!., 1986) . Evidence in the literature points to inter-populational differences in wing measures in many species including D. subobscura. Prevosti (1955) , McFarquar & Robertson (1963) , Misra & Reeve (1964) and Pfriem (1983) found some relation between wing size and latitude. In Europe the northern populations exhibit longer and wider wings as compared to the southern population. The results in Table 1 show that the European stocks, maintained for many generations under laboratory conditions, still present the same tendency as observed in nature. The Sunne (Sweden) and Tübingen (Germany) stocks have larger wings than the Cinisse (Sicily, Italy) and AlmerIa 1637.87 *The numbers of flies measured from some localities were less than 100; see Table 1 . **p<0.0001. (Spain) stocks. No dines related to latitude were found between the Chilean stocks. Conversely, other characters such as mating ability (Brncic & Budnik, 1984) and chromosomal inversion polymorphism (Prevosti et al., 1985 (Prevosti et al., , 1987 (Prevosti et al., , 1990 ) have a distinct tendency to show latitudinal dines.
On the other hand, strong differences between the eight stocks were detected in preadult viability and eggto-adult development (Table 4 ). The lowest viability mean was found in the Laja stock and the highest was observed in the La Florida stock. Mean egg-to-adult development time was higher in the European stocks than in the Chilean ones. Nested analysis of variance showed that only the locality of origin of the different stocks was significantly different for both parameters studied, irrespective of the continent of origin (Table 5 and 6). As has already been discussed for the wing size variable, locality turned out to be important, but not continent. We wish to emphasize the fact that the Almeria and Puerto Montt stocks in different continents were similar for all three traits studied.
Discussion
Inter-population and inter-strain differences in viability have been observed in many species of Drosophila and their adaptive significance was inferred from selection experiments (Taylor & Condra, 1980) . The importance of development time in relation to fitness was emphasized by Giesel & Zettler (1980) , who found a correla- tion with larval viability and adult longevity in D.
melanogaster. Nevertheless, Clarke et a!. (1961) found an asymmetrical response of development time to artificial selection, which suggests that in many populations egg-to-adult development time is very close to its physiological limit. Hence, the observed microdifferentiation of these traits in the recently established populations of D. subobscura in Chile, seems to be important.
Furthermore, we might conclude that the evolutionary process that promotes race formation is relatively rapid because colonization by D. subobscura is very recent and has expanded rapidly for the last 12 years (Brncic & Budnik, 1980) . The local population has diverged on the metrical characteristics analysed in this paper, and previous reports indicate inter-populational differences in mating (Brncic & Budnik, 1984) , as well as in the frequencies of structural genes and chromosomal morphs (Prevosti et a!., 1985 (Prevosti et a!., , 1987 . The observed inter-populational differences are difficult to interpret in terms of causal factors, however, if we consider the nature of the analysed traits, selective processes may be invoked; historical and stochastic factors could also be involved. The similarity between the stocks of Puerto Montt (the first locality where D. subobscura was found in the New World) and the population of AlmerIa (southwestern Spain) deserves special comment. The Chilean population might be derived from the western Mediterranean regions of the Old World. Furthermore, analysis of the chromosomal polymphorism and allozyme variation (Prevosti eta!., 1985 (Prevosti eta!., , 1987 would also suggest a western Mediterranean population as the source of American species. However, this hypothesis remains unproven because the precise origin of the American species is still unknown. During our early research on this subject, the prevailing idea was that the population was derived from the western Mediterranean (Brncic et a!., 1981) . However, the presence of the chromosomal arrangement 05 in the American populations, only described in northern Europe, makes this assumption uncertain; its presence in western Mediterranean populations is at present unknown. The dispersability of the species is well known , therefore further studies on the appearance of the chromosomal arrangement 05 in recent years in Spain is desirable.
